Ge-Jee-Bok-Ryung-Hwan induces apoptosis in human cervical carcinoma HeLa cells--an endoplasmic reticulum stress pathway--.
Ge-Jee-Bok-Ryung-Hwan (GJBRH), a commonly used herb formulation in Korea, Japan and China, caused a decrease of viability in HeLa human cervical carcinoma cells. The treatment of GJBRH resulted in genomic DNA fragmentation as well as the increase of Sub-G1 portion in cell cycle analysis. In this study, GFP-Bax over-expression system showed that Bax, pro-apoptotic Bcl-2 family protein, was translocated to mitochondria by the presence of GJBRH. The treatment of BAPTA-AM, permeable endogenous calcium chelator, inhibited GJBRH-induced caspase-3 and -9 activations, the release of cytochrome c and Smac/DIABLO into cytoplasm and the resultant cell death in HeLa human cervical carcinoma cells. The treatment of BAPTA-AM increased the expression of XIAP, which mediates binding to and inhibiting caspases and showed protective effect, in GJBRH-treated cells. GJBRH induced the expression of Glucose Response Protein 78 (GRP 78), a positive ER stress marker protein. However, BAPTA-AM did not interfere with the ER-stress response pathway that triggers the expression of GRP 78. This study showed that GJBRH induces cell death, which occurs downstream of or parallel to this point in the ER-stress pathway linked to apoptosis. In conclusion, GJBRH induces apoptosis in HeLa cells via ER stress-pathway associated mitochondria-dependent apoptosis mechansim.